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ABSTRACT                       Taxonomic relationship and genetic diversity among 17 accessions belonging to 
six Iranian Dracocephalum L. species and one accession of Lallemantia as closely related genus 
was analyzed using RAPD markers. Forty RAPD markers were used and only twelve of them 
gave reproducible polymorphic bands among the accessions studied. In total 262 bands were 
produced out of which 10 bands were monomorphic and 252 bands were polymorphic. Among 
the taxa investigated Dracocephalum kotschyi (Damavand population) showed the highest 
number of RAPD bands (144), while D. multicaule (Zanjan population) showed the lowest num-
ber (95). UPGMA cluster analysis showed efficacy of RAPD data to differentiate the species at 
molecular level. Dracocephalum polychaetum and D. surmandinum as two different species in 
Flora of Iranica revealed a close relationship with Dracocephalum kotschyi and formed a mixed 
subcluster. The RAPD analysis offered rapid and reliable tools for the estimation of inter- and 
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Table 1. Locality and voucher information of the taxa studied.
No. Taxa Code Locality Voucher
1 Dracocephalum polychaetum POL
Kerman, Babini village, Hazar mountain, 3400m., 7 May 2008, Gholipour, Kanani 
& Mirtajedini 1276 (MPH)
2 D. polychaetum POH Kerman, Chatroud, Horjond-Sodkoh, 2300m., 27 June 2007, Gholipour 1229 (MPH)
3 D. kotschyi KLA Mazandarn, Haraz road, Polur towarsd Lasem, Sonboli 1217 (MPH)
4 D. kotschyi KDA Tehran, Damvand  mountain, 3200m., 6 July 2007, Gholipour 1218 (MPH)
5 D. kotschyi KDE Yasuj, Sisakht, Dena,3200 m.,16 June 2007, Sonboli, Kanani & Gholipour 1163 (MPH)
6 D. kotschyi KDI Alborz, Dizin, Sonboli & Gholipour 1299 (MPH)
7 D. kotschyi KBO Khorasan, Bodjnurd, Joharchi 37610 (FUMH)
8 D. surmandinum SUR Esfahan, Semirom, Surmand mountain,2900 m., 18 June 2007, Sonboli, Kanani & Gholipour. 1220 (MPH)
9 D. multicaule MUN Ardabil, Neor, Gholipour 1349 (MPH)
10 D. multicaule MUG West Azarbaiejan, Khoy, Qotour, Mirzagol Valley, 2300, 3 June 2008, Sonboli, Gholipour & Kazempour 1307 (MPH)
11 D. multicaule MUK West Azarbaiejan, Khoy, Firuragh road, Passak, Moussavi & Tehrani 22807 (IRAN)
12 D. multicaule MUZ Zanjan, Soltaniyeh, Moussavi & Termeh 22809 (IRAN)
13 D. subcapitatum SUS Khorasan, Shirvan, Reshvanloo, Joharchi 22812 (FUMH)
14 D. subcapitatum SUN Semnan, Chashm, Nizva mountain, 3200m., 12 July 2007, Gholipour & Sonboli 1219 (MPH)
15 D. subcapitatum SUE Khorasan, Shirvan, Nemanloo, Joharchi 22813 (FUMH)
16 D. subcapitatum SUK Khorasan, Kalat, Joharchi 20864 (FUMH)
17 D. moldavica MOL West Azarbayejen, Urmia,Ashena abad village,1700m., 12 July 2007 , Sonboli & Mojarrad 1221 (MPH)
18 Lallemantia peltata LAL West Azarbayejen, Takab, Maeen Bolagh pass, 1700m., Sonboli 273 (MPH)
Figure 1. RAPD profiles of 18 accessions of Dracocephalum using the 
primer OPA04. L: represent molecular weight size marker (1 kb lad-
der). N: negative control. The numbers represent different accessions 





Table 2. RAPD polymorphic reproducible bands among the taxa 
studied.
Primer 
name Primer sequence TB PB MB SB
PP 
(%)
OPA04 5’ AATCGGGCTG 3’ 25 25 0 9 100
OPA15 5’ TTCCGAACCC 3’ 14 14 0 2 100
OPB03 5’ CATCCCCCTG 3’ 25 25 0 6 100
OPC04 5’ CCGCATCTAC 3’ 19 17 2 2 89.5
OPC06 5’ GAACGGACTC 3’ 14 12 2 1 85.7
OPH07 5’ CTGCATCGTG 3’ 24 23 1 5 95.8
OPI18 5’ AATGCGGGAG 3’ 27 27 0 2 100
OPM10 5’ TCTGGCGCAC 3’ 28 28 0 3 100
OPM11 5’ GTCCACTGTG 3’ 29 26 3 5 89.6
OPM19 5’ CCTTCAGGCA 3’ 13 12 1 6 92.3
OPR06 5’ GTCTACGGCA 3’ 21 20 1 4 95.2
OPR12 5’ ACAGGTGCGT 3’ 23 23 0 3 100
Total 262 252 10 49
TB, Total bands; PB, Polymorphic bands; MB, Monomorphic bands; SB, specific 
bands; PP, Polymorphism percentage.
Figure 2. UPGMA dendrogram of 18 accessions of Dracocephalum 
based on 12 RAPD primers. The bar on the bottom represents similarity 
index based on Jaccard’s coefficients. The codes represent different 
accessions according to Table 1.

